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~Abstr act

The purpose of this study is to determine if various mealsura=

di-yeloped from financial analysts forecasts of earning~s for

can te exploited in pradicting future bankruptcy. The ayi

c,. nsists of two maic- parts.

In the first part, four properties of analysts farecast3 are'

discussed and investigateds forecast level, forecast disper-sioni.

forecas:L error-, ar~d -forecast bias. Tests ara conductel to

if there are systematic differences in the four prcperti - -,3r

-failin.j fi.-r ql..s zotrpareJ to oiealth-y f~ir-iii in years p~rior

L'ar-.~cyof tfe failing S 2e.t-aral statisticall\/i:~fc.

dlFcerences are app-At-r: t. Failing firms tend to be associatid ~c

1L-er -z ecasted earnings, higher dispersion in earEmg-f.~~

- c;. iv~tp!~ crecri-ters. gr-eater error i-i forecas7. i, d,

c:it:fortecasts. 0,f er Ln c~ c- etwerz-i f.§i r. a

$n, i r n 3 I'-. Th P -- oP rti es c "iar'. ~') ..-thn . e- s -

itho s -nri prti rhe study, ~~.sre et

p Fperf: -; -nd 1how 'hey *'.-.;nor ti e.are *.se- & Ark

2 rc,:h; iea I .h. Ir iiv. - ..flv~ai- te .7;nd njii i. r

a .31 I e: IC

.1 -a' in li-ti i hkI4btw..eo q r -. TP
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ir1: rS- i -" a F i -d b,' the nai ve rul e (dependi -q c., ti.e -

p!-,- t bankruptcy). Cotibining various measures in a multivarlaze

-pprc='- permits improved cl.ssification accuracy in partIic- 3.-

sit.ations. Tna general conclusion is that measures ceveloped -

f.:r-rcasts of earnings do retlect conditions that are ao_ a-J

.ith future failure.

% %



........ -L/ 3 ; ' iNG FF- A',,S:

-_ r r d c W, .

Ccrporate bankr rptzy. failure or distress .-:an result In

corliderable cos._z to management, investors, creditors and custo-

,T_-. The .jediztio'i -f cin-Porate failure e:x ante can provide-

time to react and minimize those costs. The most common scurce :,f

information for assessing financial health and developing models j-0

predict .ailure is corporate accounting reports. S,-eral

studies have assessed the ability of combinations ot ac-ount.Lin

ratios to predizt br4ruptcy. (See Za.gren [i83] for a

There are. iiowever several weakness ii the use of ac _.nt:._2

d _ata tz priCt corporate failure. Accounting data is procc1J

Dnl, p!r-iodical 1 y, zs historical rather than prospectiv--e. and

rls cts eents that are primarily endoaenus to tC:,

!cc JLn tr r ,asures are sensi tive to tho c.',oc 't - &:C;

prccedure:. subject to "window dressing", and inevita b v.rI

of cperatir._ and techriology. In addition, Lecause of 1 2 C I-

ti'nihi. betseeti measures, researchers haie found that -1

,. c -u. s. . ictnsi ,tert red ictor3 acr- :s5 t, ;ts a n amp -

I,- -, , C. :u c3 z:- .,i L Fr , or.., , in_ i, -

L t I - rt. .IL, IpjjCi L] I C, 1 ' r13r. -1 -C an ai 1 tr C r --.- -

116N&I



pr-di*t bani-unt.y.

1.7 '_ Lf9JI.: Lnc

Earnings are considered by investors and analysts "c ae a

preferred expectational data item (Charge and Most [1980)]) nd na.

the greatest info,-mation content of various accounting varia1e5

(,onedes C 1'7741) ; thus there tends to be special i,pcr tan c

attached to the information reflected in earnings. Various studies

of financial analysts forecasts of earnings have been conducted

e G 'vol and Lakonishok [1984] for review). 'Severa 1 qu. l i t • i I

of FAF suggest their usefulness as an information source and th-: r

pct t Ita1 abilitv to aid in failure prediction. . .

.. tperfcrm mechanical mcJels based on past historic, l ean',r.

P,--.icting future earnings (Barefield and Comiskey [19753 C-. IinS

and I:cpwcod [1920]; Fried and Givoly [1982)). This .per Til's

-,Ur-- prolc.LWced in ears where ther. 's a turning poL .. . ;i-.

_.-. n -, trend Barefe d . .,-iSI[:?y). Ft-F ai:t;pi -i .

i+ .2r nation no - 'urvd by historical trends in earntn-,s F-:-,,
c:,

.- ." 3. .:i: nd mci ... .-_, e ;*. ir.- iJ if rr _ tI0 , ,. € .. * -... ,",

[ r (1982)). Analysts revise th.eir fore'asts in respur .--ts

inr-mMion cont.ined in quarterly earnings &nnounceme'.t_- -ir.

, azeff ( 79] but the trenu ot FAF is smoother t.c.n - a.

A. -1. Jy:-" Acin a. . L . , 3is'-o -17:73 ? . .

a,.'t sep~t-aL -A pe-manenL fro, a t >porary c'mp,_ ,  .

r_- ] Jr e ,, Arn igu numrber _. StLdi- ha. indiczdted ar _ - '

j.................................... .......

2.



cstac -aaff f -. J Norernwp,,.~

t- ~ strate-gies usi-ny FA-F and r~avisions in FEAF lc*aEt

hAj&~ iriforaknation content for the securities market (Givoi/, ant

- LEc-nishc. 19F903, A b d91 - k h a ik and Ajinkya). Furtherm-rs,

appiiar to be a mrre adequate surrogate for tne securit-les oa

ssrni ngs e'lpectati ons than are naive predi ctiA cris b.4se1 cr h ::

ical ear-nings (Malkiel E1970). Malkiel and Cr-agg C19703, Fried and

~iv1y 1~3J).Collectively these findings indicate that E R 4re

* ~zif;- cp'a-ensive piece of inform.ation which refIe::t i.z-

maticn e:xogenous to firms' accounting systems.

* ~ Particular ineatin the context aol b.3triuptzv -.

* t: *::r zl-e T..,as~res of ris~k deri ved fri-,n FAF. The errcr ir i.

-a:.stshas been shown anal yticall1y to be an appropri at, -di

t ar of dFmcertaintv (Cukierman and Givoly [19t323). The diap,?rsiotn

- nrCS;:7 a-n-;Z 1 ,5tS and the unpradictabiIil% a4 -p-

e sh .7wn .-.Tp i c2 ca 1 1y t b-: aLsoc i a ted w 1th +--r ad: i ;r-

U 'r~ .. es as tat-: and the standard devi ation of ret-urn-s ;G6:

* ~ to be SUperior to mneasures of beta, economy risV, ir-fct -- t.

s. 7iA interest rate r- I in expl ~ining expected r~turi-.~

r-7S' L.i ilhort. d ispF:r si on andUn r dL lf : t b ctIbilt~ yin Ffa-

a'u t o e-p ir cal i~ :iers UeCaUte Wnilli kC most tr Ad I t -.

h -- 'e. a nt - i_.P-L~raS Of r-is.

% 41

A. *%



e - " ,-e 1.- ,-- - _--. - i l .-t . ; -. cn iz hi t r:c,-- .
:t i, o,-,mitior g, l en ogencus to the firm, Subject c3r-c:-j -

Jirg influences such as manipulation and the chcice of :ccount:n,

P; -,gCedUres, an-i provided 0.-1/ periodically. Financial anl .It a

-r.-.-stz a9r- pr--pective: refective of a broad rnaticn ".

. i pro idedl anJ z-e',ised in a timely manner. FAF can be e:pec:.-]

to reflect macro-economic events, industry expectations and fir-a-

specific non-accounting information (e.g. contracts, order back-

i. capit'a etperdituress. Pesearch has indicated t.hit F,:,F

-i-k measures developed from FAF have useful information cont it.

.i. Cbiective

The objective of this study is to empirically investigate tna

potential use-3ifuess of iteasures developed from financial ana yats

ur e 7.s o ,;ings in predi cting -orporate barkru -sy. -c:

.,-a the - .. ;,- - to d-sntifv a afrole jof l.-iieu r.

Ind a matcetd s":e cf non-+ai l Id firms (Section 2, t.-:3

to inv_ esti".Ite ii the measures differ systematically oetwen

F&aling and healthy firms (s7ection .0,. and to test the aLi it . J

the &ei~ures to di cr i i ,., tiet. een the '_o gro:ops o4 firn3 -

2 Ata 'And S.apie

2.1 Tih, r- c -

'
4

L " ;,a 'dk- e"; ;-V .0 ." , .".>.lC.z €.,,,.'."" N, .": .'.- v. "",:';'.':. .4 .';':':':' ."4 :



Jones, and Ryan~. New York based brokearage Firm. Gin h tr -

summary data tape covering each month from January 1 7, t h r otg n

July 1?85 -was mi-au' avai lable, by Ly.nch, Jones, and R~yan. r- 4r _-

;OrGci.35t :jeta -Fnr 43C,5 Firms were available on 't he f,3tm-,

~ -' the pe,-iod covereid on the tape fzr iT Ai Vioa~a f irfrns '-n.; *?

from ane mronth to the maximum possible nine years, six ,nonth,7.

IBES contains suiirnarvy statistics related to annual earnings-

saeforecasts Up to two years prior to the anraurcesr _rt

tthe actual earnings number from multiple -nrecasters who repoDrt

t e±-redictions to the IES service. Each month TIEJE p.-,i1!_zs_

±.7oatjon on the mean estimate, median estimate, hig>: est:t?

lokw estimate, sitandard deviation of estimates, riumber of ~r

ravisiojns sinc-e the previous month, number of downward re,iscn~,,

IFs Qe as variousc t h Pr dat-a =,uon as imonthly st-c:'"i:ri

-dj -s t ji e.t fa.r z 1r:e!laIatd to Stock splits.

7 I ":Cf :2orPor--te Chz-r~e3 andi tne 1 -

index. were reviewed for the period January 1977 through Sept.o2rte'

1965 to develop a list of firms declaring bankruptcy. The lij:t w-S

crc-s--r-f,-rencied with F:irms on the IBES data tape. IBES cc.nta.n.2:!

i rr x0  1:ii; u t: 7Cr~ iu ;- .i were urc.:-p :r: 9

pe-o of dat, coverkgo on TBES was o, wi-barrjLc

the numter o-F mcnths of dai-a cor3 I:ak9I 4A~S tco-A 7hr--Te

%'



-i z2 S. C rcr a t ons e a ci bankr-upt firm was m~hC n:

non-banirupt firm £rct, the same industry (three digit -

and of approximately the same size.

Matching on industry is desiranle to control for Iu

:h aracter i st ics : nO ccrditions. Forecast uncertaity I n a

r2.ated to i-idustry. Furthermore, inf+ormation events m-y n a,,e

industry-wide implications leading to industry-wide revisions in

earnings forecasts.

Matching on size is desirable because size is associated it-

risk, probability of bankruptcy, analyst attention, and most

lik:ely. the number of sources from which consensus fcrec. s ts - n,

su,m.arV statistics on the IBES tape are developed. '-sing _t -i

a-sets as a measure of size, 53% (42%) of bankrupt firms wer-

larger (smaller) than their non-bankrupt matched firm. Using tct-,

sales as a measure, 50" of bankrupt firms were larger thnsn tiur

n-bar' r .t match. Eoth parametric (t-test) and n n-pvra m:t .- ,

'wilco,'on sign raini::) tests revealed no significant diffeK.' :r

,i - e+:"'_en b.n. :-;.:pt -d lcn-,.nt r,-rupt groups, ,S J--

process was apparently successful.

The 6S matched pairs represent the maximum sample avaiiaole

nr ':hc- analysia_ _._nu'.Lted. However, cats for esch fir In

... E3 .. _n:r :,.-'f _ ml ,.er .-fT h e $ :ric

,Jition, in oi- m-cnths L-where -3ta was avaiiablz?, IDES 1ncl

, ---o,, . tnl o rne aralyst wihile certain measures used .n t,-.-

. .. . . . .-.-.. . .- . n

2 - . "-" ' " - - -'''' . """" ''" ' '"" "'. """z". . """. .. " ". . -" . ". " " ".". .-. - . - "•1. ". " '-



Z- t. wc.- S -- ¢_:-t ,c cr, za.:l -. z,_s I -sa th an .

n -n Fi ca I ar-end woul J perhaps be ir. a s i r

was not p-ssibie 'ithout a great reduction in sample size. r-tl

'or :?a- -Firm in a given matched pair were however taken from .

sao fi scal .;reo..r. Within a given year there is subst rt

*,,idence Lhat tha properties of analysts forecasts charge as t-R

year-end approaches. For example forecasts tend to become ro,-e

accurate as the end of a reporting year approaches. However. oata

in th s ;ty is anal/zed in "event" time rather th.n _ ~c-dr

time, which minimizes any problem associated with firms havi.-,g

differmnt fiscal vie-- , nds.

2.3 A Word cn t.tion

Notation used in the study also refers to event time. T,.c

events are of importance: the year in which barkrurtCi / ,c -

For the barn:rupt firm and the month rel.ti/e to fiscal .......

within any ve,?r. The notation _ts-d treats bankruotcy s 2

" -c" a _-: - -_--, -" .."d n time =_uch that yecr- .;-c

ncrca3e as the time before bankruptc', or year-end inc;-ea-es.

is the year in which bankrup-c/ is d'_clared for a banr,_a

ci -s (,-n: the corres-. ndi n f i s"yar for the cor:-e-nj.i;

-. -ri or to th- F.ar i- n 4- i ch bank ruotc,, i:; ,_c .- ,

. ;;. g-iven fi~cT ; iar, rcnth zero is the Iast ,r.nt7 ,

r.r. /r.

7



_tM - presrted fc tr' years pri.r . - -t-

three ,.-Lnth intervals :or-esponding to the end oi quarters.

. Properties of Analvsts Earninws F,-recasts

-.. I Measurement of Properties

Four properties of analysts earnings forecasts were investi-

gated: 1. The average (mean) forecasted earnings provided b

Forecasters (available on IBES); 2. The accuracy in forecasts -he

compared to actual earnings; 3. The bias in forecasts(whether the,

urder or over predict actual earnings); and 4. The dispersion i-

forecasts across multiple forecasters.

First, measures to reflect the four primary propertiaes i-

interest were constructed as follows:

Mean Forecast = *1E = Yf.

A
F7or-ca-st Error = E:R = IYt-. - Y*-

Forecast Bias = BIAS = Y*.M - Yk

Fo-ecast Dispersion = SD = Sta,,card deviation ci t- , :.

for year t at month m across

multiple forecasters.

Wh er e:

YC. = Me-rn Furecasted EFS for year t provided at month n..

Y= Actual reported EPS for year t

t I Ur 2 (i-_,s F "? : .n r p y

,.. -**; P- &'



r- *eizA~ure I ur 'n 1.T -e ~r' at . o-r

created by delfl ating by .stoc[:price and, ,h re appr:p--i 2-_e,

reported earnings. Overall findings were the same and CnO resut

usig *24flated measures are reported.)

Second, to reflect how the properties change within a *i-,

forecast ,ear (intra-year changes), the difference between *ea.;-

of the properties taken at two points within a year was computeU.

For example, the change in mean forecasted earnings (MECHG) betwen

the forecast at year end and at months earlier in tee .'ear

determined as follows:

t'ECHG = MSE. 0o - 4,= Where m=3,b or 9

Analogous measures reflecting the intra-year change in -

error (ERF:CHG) and in forecast dispersicn (SDCHG) were develcpd.

(The intra-year change in forecast bias is mathematically eq .,a-

lenit to MECHG and thCS is not considered.)

Th-:-, to: relct h w properties charge a.:-c J - =

,ears 'irter-...ear trends), the difference teaweer-. o,

, tiei ta .en (at the si -1 - L-': I' -I L L -CC s ,-

computed. For ex:.Anple the trend in mean fo, ecastEd eirn i.- z

(METRND) was d_terained as follows:

;!TF ND ME*.,. - ME,_.m Where t = 1 or 2

U-,> =_ z - e I U t~ f) ~ r t4 i n~ F-

E'ERTFT,) , forecast bias (BTRND) and forecAst di3oersito ,$L.,T,

were daveloped.

t .. . . 'r .t

n .,



S- -- TI I I f ' e'e th.a +.-,, r Prc,P,,r -I es Q- L -wr r c.-- ..

in how the prperties change within a forecast year? tre tr.=i-e

vyste,iiati_ g(-OtL,3 iifferences in how the propertleS Ll-h%iIL i:-C

-oreca=t .- ars ?  Group means for each of th= me sir -c j i--eit.

4nid -,on-parafnetrlc wilc.acn tast s L si, gnficance of thae di I eran

in group means are presented in following tables.

3.Z Mean Forecasted Earnincs

_ cb,/irLs p'.ce to look for differences between +aI;l n a-

healthy firms is simply in the level of future earninqgs predictac

¢ r f- f ms in each qr-.ip. Although low earning- do= r ot

bani.,-'Jptcy and high earningas does not ins ure h -eati, .:ne

expect some relationship between the l av+1 of earniigs asCi tre

prcbability a+ F.iture failure. W-.le -eported earrings may cort~ei

i-,;c-aat!,=i Fit:'.~n 1 n u i n s,;i i ng betmeen groups. - c-ecg:t

- .. -.- fut, Ic jr. and ,:cr. se-u ntly hate tne *p c<. 4,

_ - .- ,-- of fi-n health that have nct -yet be-el- e _- ,

Thble I shows highli significant test results related to t-,

level c, forecasted earnings. Several findinqs of note: Fir--

jc; ,q -t t!E, f:r iII months within a forecast year. *cr b. i

ed .-f1r th, f l 1,n I r-ns.

.* - I "-j ,,- it - .D" .II . F; y,- I i nd , rh- d



TASLE I

MEAN LEVEL OF FORECASTED EARNINGS

GROUP MEANS WILCOXON
VARIABLE YEAR MONTH FAILING HEALTHY Z

ME 1 0 -. 86 1.57 -6.17 .000
3 -. 27 1.77 -6.15 .000
6 .44 1.95 -4.91 .000
9 .88 2.02 -4.23 .000

2 0 -. 81 1.69 -4.94 .000
3 .07 1.87 -4.25 .000
6 .58 2.10 -3.36 .001
9 1.24 2.14 -2.99 .003

METRND 1/2 0 -. 08 -. 03 -3.85 .000
3 -. 07 -. 01 -2.51 .012
6 -. 11 .01 -1.42 .155
9 -. 42 .03 -1.78 .075

2/3 0 -1.46 -. 09 -3.07 .002
3 -1.10 .04 -2.80 .005
6 -.85 .05 -2.68 .007
9 -. 57 .09 -2.39 .017

0 MECH1 1 0/3 -. 72 -. 19 -2.99 .003
0/6 -1.34 -. 29 -3.75 .000
0/9 -1.89 -. 38 -4.54 .000

2 0/3 -.89 -. 17 -3.71 .00
0/6 -1.51 -. 27 -3.66 .OC0
0/9 -2.2e -. 35 -3.46 .u¢0

"I11

q * ~ %~ W V~'.X.\~' .. % * ~ .. .j

• q • . . , . ,, , . , , , , ' '. '., % .-. .. ,. . , .. 4, ? 4 ., ,. .* ,'S'.' '.'._



S i sr ps ig -casts n general -couL d be ,-, w- S -

.. re._ire da.nward ,-evi =.ons i f general economic conditiCns ere

deteriorating. The fact that the measures are taken in years Just

.-ior to banLruptcy for the failing firms, coupled with the fact

that bankruptcies increase in times of overall economic stagnation,

is consistent with those years being periods of optimltic fore-

casts even for the healthy firms. Despite the declining earnings

forecasts for both groups, the MECHG tests indicate significantly

gr-ter i-tra-year declines for failing firins.

Third, looking at METRND, it is also apparent that the

fainling firms e,.hibit a downward trend in earnings forecasts acros=

See,-, "hich is not e,hibited by the healthy fi-m_. The te=-

iu-gest that measires rzflecting forecasted earnings, and changes

in fcrecasted earnir.gs both within and across years may be potn-

ti.11 tsef , :n d, st'ng t, =_hing failing from health,, tir-s.

-. 4 Ac:_- rac'. - rcre-_-t E:-!--r

"-t ir es-t.J icjn; cf t -E, af 1 '1 . " S -f- 'I

(see Givoly and Lakonishok (19841 for a review) ha,'e qenerail,

focused .nn two questions: Are analysts +urecasts iireu aCWurt

th.,in forecasi-5 f:-a::., rechanical iodl -3 fnd hc.i du 3n.lvYt"

Lo ,., -,nl y~ f~ t for wi n circ<~f., ; fcr rA.s. juw.t'"

n- 1.,i -l I o el h-A, e o,- i a I a bt-e(: cntr dit .,

, . 4 jr t .A ,.-)r -



-- Z . '- .- I- U -E- -, I n -,z-4

,n- t. ThE-- r 2 Lu~ I -a.r -It sui- pr1c. ai ~~ ~~t~~

to OLl--performnic~na mo~dels~ given the wider Litormation

whiT anal ti re~ ly. LiteWLSeq One wOUld ict be su pr-, I

t,'-, ~er.anially similar performance between antalysts and T.tr

management toc provide inf or.nation to anal ysts (.Aj fi!i ro U 'f t

119841). The objective here is to test for systematic dif-ferences

iii a-ial ,stl- a-curat bc-t.ecen 4i 1 ing and healts9 f i-arB.

Table 2 provides test results. Forecast errors 'E,,R araw

c-tel si;n1iic-znt'y greater ior faili-i iirns -:"

p,-cr to b a.1,r -p -c y . re ad aIesa c, t he ion th L cl Whxc I C_ t_:;

is made. This is consistent with the arguivent ci -,u, . ~~~il

Giviol 11821 t-..t forecast errors reflect riskc. Fast resear - r ,c

.-d~c-t-d ' haV iti-ast -rr'c; 1 a,-d to decl ; i n. -

? 17C4' Tnr-reasirw 1 xrc,-ir acv i~ F i -!rt in e- pr- -':

; , I J 4 -, . - . I I 'I -~ . - 1 4

me ti .rhisi e ;>"-ted II- mr e and neltteP:- i~.

b- s-~ av .41la. - -i 'L peritod p krv-~ hFre r? t C -

Cnn T. I D h.,- c1s f ' i a ~ t -t::p, . .La i n~ .

i r, A

- - - - -



TABLE 2

FORECAST ERROR

GROUP rIEANS WIJCOXON
VARIABU YEAR MONTH FAILING HEALTHY I x

ERR 1 0 4.17 .40 5.97 .000
3 5.16 .55 5.46 .000
6 6.63 .72 5.95 .000
9 6.66 .89 6.01 .000

2 0 1.40 .43 3.27 .001
3 2.07 .58 3.86 .000
6 2.10 .63 3.51 .001
9 2.97 .75 3.00 .003

ERRTRND 1/2 0 3.65 .05 2.92 .004
3 4.11 .08 1.68 .093
6 5.00 .21 1.74 .082
9 4.22 .30 1.85 .064

2/3 0 .07 .14 1.23 .218
3 .11 .21 -. 48 .632
6 .06 .05 -. 03 .977
9 .83 .05 1.02 .309

ERRCH 1 0/3 -. 87 -. 15 -.79 .427
0/6 -1.81 -. 33 -2.94 .003
0/9 -2.01 -. 50 -3.37 .r01

2 0/3 -. 64 -. 15 -3.11 .co
0/6 -1.01 -. 19 -2.48 .013
0/9 -1.86 -. :So -2.54 .011

1 w



L ,m -_ 'c o4 n zr i -:-cJ'e._Ft as , n r naticn arr v-

ct- tj-e ",ar. The larger forecast errors for failing +irrs .i-:-

allow fc,- greater improvement and thus greater decrease in furecasL

erro--. These two arguments suggest competing reasons fr stz~a-

tic group differences in intra-year changes in forecast accurae_.

The later reason apparently holds in the sample. MECiH3 ;eas;reG

are significantly more negative for failing firms, indicating

greater improvement in accuracy. ERRTRND measures on the other hand

.=-e larger for f~iling iirs (in year 1) indicating nrcre*.si".4

err-or and less accuracy across years. This is consistent with

i cr- ?asin,] 4-3k .s nankruptcy approaches being reflectEd

1:icreas-ng forccast error.

7.5 For-ecast Bias

If forecasts are rational (Muth [1961]) thy Lhcu d

in unbiased. While fcrecast-rs Launot be e:-pectd I,- ur,_ucr -"

. ~r',rt~-a :mc.~sr~cjliJ ii _;eneral ne AD 1e " t7"r- '

-p. w t .cjt s. te :l z--r,3r. Ccnsistert systematic err, . , I

1. -c -ii -,n- t c - : P. 71s - - -

tr'e iiiffun tio,.n 1ri past foreca-t rrors to impr-ov,' fizrir,.t f,:- .-

ri st;. 'Jnbiased fiarecs5s5 impl, thit

Actu 1-.l Ft-re:,,s e

:t, t -2s bf V.r ich ieI(J, Dc ,a and La in -,ho 77 ]. 1 -7

I; Il i I- • o l ; -ri- C" C4, : I r j ? ' . . ' ' . %

* l Abneiii-l'.,

.eZ Z ' Z ; .-. 'Z'j Z.j.','"..'" ''..''..'.'..''.". .",-' .' ,'e- e '-'-' %{ .- -. ' " * " -'



TABLE 3

FORECAST BIAS

GROUP MEANS W LCOX CN
VARIABLE YEAR MONTH FAILING HEALTHY Z

BIAS 1 0 3.93 .00 4.69 .000
3 5.09 .18 5.53 .000
6 6.63 .27 6.22 .000
9 6.66 .36 6.29 .000

2 0 1.03 .17 2.97 .003
3 1.86 .33 4.06 .000
6 2.05 .43 3.92 .000
9 2.87 .50 3.18 .002

BTRND 1/2 0 3.99 -.07 1.89 .05S
3 4.37 -. 07 1.46 .145
6 5.08 -.07 2.14 .032
9 4.36 -. 04 2.37 .018

2/3 0 -. 17 .07 -. 44 .661
3 .10 .22 .55 .584
6 .18 .25 -. 10 .921
9 .90 .24 .26 .792

D 1)



-,.

ctt:ng Earefie -nd Co: sb',' 19'75- a nd Fri e and Givci L7 _

conclude that tner-e is an "accumulation of evidence," thcc ,

statistically insignificant, that an upward bias may be present in

analysts forecasts.)

The finding of no systematic bias is consistent with raticnal

forecasts and wqith the proper processing and utili:atic:. ,-:

iniormation available in the past realizations of earnings and

forecast errors. The immediate concern here is whether there is a

difference in the bias of forecasts between healthy and falli;-g

firms.

Results for bias tests are in table Z. Note that grcuD ,at.s

for BIAS for both the failing and healthy firms are ccnsist-nc.

positive, consistent with the tendency toward an upward bi .s

(overestimation) cited by Givol, and Lakonishok. T-tests (r-nt

reprorted) indicate that the bias is significantly diff rznt from

zero 7o- the failing firms but not the healthy f ir-.ns. .

iinportantly the bias fo,- failing firms is significantly greater ;c-

• a .; fi-ms, rsg-rdtess of the month within trh -.

year. Neasures of the trend in bias (BTRND) from year 2 tc year I

are significantly higher for failing firms, indicating increasing

oier-4stimation of earnings as bankruptcy approaches.

I , - ..- -. , ' ,-',:

P'-evious ree-rch has investigated the dispvrsicmn acrois

analy ts forecasts as a measure or indication cf uncErtairt,.

-. rr i m , i 1t ., _ . i /, .. r . .3 J . 9- t 2 < 'ccl ' . -m , t . - :. .

t -C4j I tA. * .

S% 17



TABLE 4

FORECAST DISPERSTON

GROUP MEANS WILCOXON
VARIABLE YE-A. MONTH FAILING HEALTHY Z _

SD 1 0 .66 .22 3.10 .002
3 .49 .23 2.94 .003
6 .44 .25 3.38 .)o l
9 .44 .24 2.29 .022

2 0 .66 .19 2.01 .044
.43 .25 2.50 . 013

6 .29 25 1.69 .092
9 .31 .29 1.18 .238

SDTRND 1/2 0 .29 .05 1.92 .054
.17 -. 02 2.67 .003

6 .21 .02 4.06 .000
9 .16 -. 04 2.45 .015

2/3 0 .50 .05 ..2 .752
3 .18 .07 1.20 .231
6 .05 .02 .56 .573
9 . 12 .11 1.3.z .163

SDCHG 1 0/3 .09 .00 -. 44 .t2
0/6 .22 -.03 .31 .757
0/9 .28 -. 0) .82

2 0/3 .25 -. i05 .34 7
0/6 .42 -. 04 1.78 .074
0/9 .49 -. 10 1.81 .069



cipr-in~ :e iti~tnc-l iiacted e rn ifnlq and 7: -- r er

,4 itn the-_ cross-sectional error in forecasts. Empirical evioena

supported their model; measures of dispersion were posit-v-. i7

associated with measures of forecast error. Results from Eltcn.

Gruber and Gultekin (19341 also document this relatic :rr:,p.

C,:'klerman and Sivoly argue that the cross-sectional error in

earnings is the empirical counterpart of uncertainty. Dispersion

of earnings forecasts have also been found to be associated with

traditional risk measures such as beta, the standard dev-atiur o;i

retu.-ns and earnings growth variability (Givoly and Lakonishok

1937,]. The purpose here is 1o determine if measures of ,is~e-

sion differ systematically between failing and healthy fir:hs s

bankruptcy approaches. The implicit assumption is that for er_-st

dispersion measures may reflect risk that is ultimately mani.fested

in bankruotcy.

given that disperzsion may reflect uncertainty, one

hypot__size greater dispersion for failing firms and incr~ai2I

ji. -1 on, both -A:thin and across years, f+r f i ir g -i -.i

(Tests using alternative measures, such as the range, varian-e and

coefficient of variation, were conducted with similar results.)

Testa for group differences in SD, reported in table 4, -hov,

£:i;i ~;~j-~.v r-ater icrsjnfrr Fmilirnq fins :rr. ,?

two wears prior to bankruptcy (year 2, month 9 excepted). GCer-

'-ing the group ., eans for SD within :ach year, there is a qen ral

-. d c-,c Fc c .:- :sz. i i -n ; - -i cr ai ino fi ,- .

1.')

0, o "e



-pproaches ,al ul the SDCHG Lsts iqdicate that tns .

differ-ence is not generally significant). Tests or SD,'-ND i:,d-a

-ig,-iificantly greater increase in dispersion ;or failing fir.ns -rz

year 2 to year 1. A-ain this is consis=tent with impending fai

ir-.reasing uncertainty and being reflected in greater d .spersion cZ

forecasts.

4. Tests of Discrimination

4. 1 Measures used

The previous results indicate that there are group 'ir---

C,2 f:or each of the four primary properties of earnings -ntec-_

_.; years prior to bankruptcy, and group differences in hox -:h-s

properties change both "ithin years and across years. The uti n

he. is whether .rnea jrez -f those properties and their chean2es Li"

:::;. _-ct future tr. .r ptcy. For each y/ar -

Pr to ba.; uptc¥, a s.nrle measure was selected to rep---n

o_. t,_he = pvi<.ar] prc'3ertl;-e, ,Vi E , .3D. --

in'r a-A-ear changes (UECHG, ERRCHG, SDCHG) and each of the inter-

v=_.r tr, nds (METRND, EFRTRND, BTRND, SDTF.ND) ; eleven variablcs in

-t_;l. Measures c the primary pruparties are tal-en at eenr end

m .Cc.:c.si *a ,ea,r ; IC,+U.u of intra-year changes USeJ -t

. b: .e b ' wee n rr,,.n It A -d Aor 'h 6 .nosures. The s el _cR  2 1 , .,

%"N.""%



-1-PrOaCfeS. SEnre measUrRS ta =nt d +eren"' .Icltns W~t.rn;n -i

tend to be highly correlatad for a given +irm, use Of :.eAurLs

developed at months different from those selected could be expected

to lead to similar findings.

4..2 Univariate navsis: Classification. Verification ard

Predi cti on

As a first step toward using forecast informatin to p _-

failure, a univariate analysis was conducted. The approach used

follows Beaver (1966). The procedure is straight forward. Sa' i_

-Firms were rank-ordered independently on each of the measu-eO -,z

interest. The ran>-ordered values for a given measure here

is--u y observed. A CU,:toff or threshold value of the measure .

s, Iuct=d to divide sample observations into failing and healt.

firms. Cutoff values were selected that minimized the percontace

oT 1:ires misclassified. Results using measures frcm 5year 1 .ino

"a. r 2 are provided ir the top p.rt of tables 5 r,, -,

,i ely.

- It ,s rZ-lati ., to errors i.- cl.sSi-FiZ:atic- a, -

under the "classification" column in the tables: The type 1 erro:-

is the percentage of failing firms misclassi+ied as healthy. The

:ye 2 error is te percentage of healthy firms misclassi fied a -

. 4i-g. Th_ .Avcr-,ge ?rror is a weighted average * + thn t. -- .

z- L -- : - -_- -t- . r,1 t>... - -- es _nt t,-i.- o'- 'r 3 1 ' = * $ _ :. ....

.. ate. Th,_ per-ent--e in the Naive col iMn is provided as a bc.n, h-

01 o- 1ompari sC-.. It :- oresents ', h- rr. :. . -

-- *~. L



S. 1 as-I : =tizn .r t-or I . zn t fallowing naive l s-TI.s-ti aL f

Iie: assign =1l {ir;.ie to the group (-failing or healthy) with t-e

highest frequency in the sample. (This generally meant classifying

* : i as healthy Lbeaause data limitatio-ns were such tI-.t

-lth.I 4irms ,.utnumbered failing firms in the samples u:s;c ,c

~ov~z~"he :t-f)

The final item in the table is a rough measure of the

efficiency (EFF) of using the cutoff on a variable to classify

firms w.hen compareJ to using the naive approach. It is calculatec

as the error rate frcm the naive approach minus the error rate fh-om

tie cu~off appra. h divided by the error rate fror1 the a. *.

• .ppoach, and thus measures the percentage of fir-a that --_

isclassified by the naive approach that were correctly classified

by the cutoff approach. EFF equals zero when the naive and c:tof

approach ha.-e the sa.-ne ov-r ll error rate. Higher positi a I ,al:ies

-E-:- icate ircreasin.; superiority of the cutOff aPp.-Ca,31. -. ,7r

th n.j .e rul., I ith a value of -re indicating no err

a, -. --- . in. i:sati,. .... es indicate that the cUt- f -c

was less succe3sful than the naive rule.

Classification results, however, t-pically overstate the vAl,.e

f an approach in discriminating between two groups Lice th.e

I hi-h it is developed. ValidatioA 1. required. Ideallv valid'iv

hzhldI be assLs,2d on a s..tle *nrtA-1tA to that u.,d to dC. :

I

ii ~ L. t~ )1 k- IL*I- . t .h p1 u. CP ni.

a)J t~
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i 2i- - I -U tnre a~~f of-.* zF; k3ih sL, -f lZ. and L.s~F I .fig

irin each suIbsimple to classi-y the firms in the other s.tL . .

Findings from using this approach are unbiased. They are contaira,:,

h second set of results under the verification coI.

Air.ther approach tc validation is to determine valhdit! a=-j

tine. The remaining column in the tables, labeled " red -.. c

shows the results of applying the cutoffs developed in one yea,

pric;r tn bankruptcy to the measures available for sample firmzc :n

-Af t1,:r ./ear.

Several broad conclusions can be drawn from the tables.

a. Tha frequency of type I er-rors is consistentlf qreatzr -. 7

the frequency cf t' pe 2 errors. This is Unfortunate I:n:? t

cj"-ts associated with type 1 errors are likely to be greater- t.-ir,

th se assoc:iated with type 2 errors. But given the approach A

such r-sults z _ likely to occur - ;, as in reality. % -,

.t- f r rms i.1 -1 _ample is greater than tne ft a - --

e. Eq v:l4en -e cpnerally posirive, inrlcatI.-, :

uni.,artate approach does have some ability tI, i CItIf,

iernbershiP. However, the superiority of using cutoff A-o -

• cnmp>ren to the n-i.ke apzr-ach is Fr-,quently rci;n : . .

c. R-gardI,----, of which year the c(Itoffs *-r._ dete L d :'.

- .- nr.-irr,, :r , r o, s to be so:, I Ir in yo,,r , h r.

. 1r- t • i

- *.* **..I.?T~* ~ ~~*~ % % %



-2 V a •: :_ Lrc-

d. One wculd Iii L to -i&.e a n-a--r 'cr mea-aurusi )

valid in that it performs well on the verification tests dnj b) is

_jr, ii-tent. ii. that it perforns well in more than one yar orr tD

an--uptcy, .. , performs well in the prediction tests. Overa,

._asr-e ME performs best. Average error rates fr ,E t r i -

low and efficiency rates relatively high. The ability o a cutJit

tased on ME to outperform the naive approach tends to be the mrc:_

-cisi-ent acr- the verification ard pr-Ci:tion test3 =

the years. Regardless of the year (1 or 2) in which -tVe -,

~.L..e_ is Jeternin_=d. J' of E allows fcr a d: cLriiunaticn .- t -

-. tie t%-ic years prior to banlr-ptcy ,!Lich ":s markedly b'tzer t -.

.. Ie rule. Eficienc indicators suggeat that a1jt.t --- 9*.

fi,-rt.i. i-_-:assified ty the naive rule can be ccrrectly clai_: c

_utotf based on ;!E.

1'-7- Tmi r-*I- r- roIr:

-~ =. ,S ,&.-l r-a &,]: rc3::h :e.- 'e.[ ,. .

t:redictio,i models has been m! iltiple dwc iminant a : I 'Y " 1

. . re n [ r3] ,r reie. 4 . P-Dvwever, it uise in bankruptc,, 7,t,.d--

: a seer ,- i ;,; .:e-i 'e.,;. ri3,..=r F .,-' . iic~ies and' t, -o : i ,'

hn h~>- -tnd, ;Lt terf :r , di :riinant rmond e i ir p cdizi r-Q

'-Fr -. Fr - , , - IF, k- i - iloss and LlaO 4r- u-,- , -'* L

I ~-' - i-- --

I' I $- . - ' * -i~ . ,



- ~ ~ ~ ~ ~ ~ .- -(T p~: 1r

tt~ niaiaa e~,fi iis were assigned a score o-f 1 ii tne,, te~j

S- t~ n.~c :e 7, f th''-e -_ -to+ +. and 4) cth er w e.

i L;a~ .. e - -::a or -vr:abies :hat ivere toj~i:. -

inciud_ d score s from the variables indicated):

1. P--imar-, Variables (FR): ME, ERR, BIAS, SD

*IETF-:rD * ERF.TRND. BTRND * SE-TRND

'T, F-i' r Chainqe Varialbes (F.RCHG) : PI~E. ER". L7

4. -.11 Variables (ALL): all eleven measures

Fi1 S:i were rank: ordered an the total score provided bv t - >L

ie rda Cuitcff sccre thlat n.iniin iz ed 'arf -- rVS i; ilLIZ

ti*, .ci': ; by , :_hz r::,: 1, . g. a L+ Ic -a:> I- --I

th ~,. lde- i are --r 3 ,i -A i;i thr c~-~ rj t cf t1a '

*halcut ;ai, 1 th s sane year J.; t u C ot t+r amf a d 1 t + t? =n

ar-al~~~4 ous -r ~~E-1 Lne he vLar-ttcat. ..r ar,.

Ur I CiCf cjV n,-i -a -)I es 5 -~ni t. ~Th~ vs -fIca:~- "'r-4: :

r% %

ii~ .:E~ct12q ~var ~ .. ~ ~~*cdL-~7 :



-~ . -ra ? a cc~ar~1~ a

higher ir, yeir a -I,~ .e -r 2 r et,.rdles5 of tt-L yt-4 cr vh:r- '~.

3 d ~*2 ...- 1 gzin. tni 15 rIGt a;-~ri1 =- i -

S :hac-rit:,- 3 ci c( .4 1 ai 1 ie a!-. c C- Ira - :~'

-'Sr 0 i

b. Loo in at the .erification and prediction Aa; &

FI TP'I jD C-:: a-erfrms the PFCHO indexc when a~ppise t c

-1i: CJ-'.~ _ o tz -r c r.r. s z th P T!FT.h&

lpc I Iec t r, veLer t.-o ,v - This holds rgrls ~ -t

la e~ "- Jke:L F 3: c.-~ cr' i r v -z z:.*;c data.

-. The ;-LL -. : e. Appears to ta the be-iit .- the 1i: -1 .

4ppl =d to- Lzar one Jiata and one a- t r wor st when ap,)d t- -

S~v . -- ij n (. n it i i ty tc te 'e i n Wh I h t h --L '-

~ .:-. ~ -n ri~ t-- ok - ~ e. it -r tr mz. th nI 1 ~i V 2

h - - n r i~h

-'7S t 13 1___ __



t .

c -a31ication rue- -he most useful singlIe measure fcor crI21,z- :m

1' -1A 1-i A'--L.re r-S +IE- et ng the pro erti-- ot -nr w~ ir i

sLpericr- i. ean -c-.-ecasted earn irics Ir.

I t Llat C-1 S. -The nea--ures and 1 ndex es tested here art? nct -n

-7.lr1s(.,-erio?- tc ndr-eISU Lt itg acountinc date 'e

+ :a 1,1: -c * ,Le -er c t h r ap prc hes 41u LD 1 -Z ''

.Ariat.Lns -r mciel construction COUld alter that conclus,.=n.

-:i-v-3 1 c--3s + :r f. :jrr- r-2earci. Fi-S7

-a i:c..aada.a ~~e*:+r:naarnings forecasts, e~r~

it~'trat, .jnt Mthin -a y'ear, C T.esores d~'~:s

'tI

3;.an a-nInca~~ea A'.cold inetgte U. I~r ~-

*~~ 14-*i .' . 1 )c

.. . .~ .
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